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AtSTFACT 

This stucly reports an analysis of the effects of 
moderate levels of noise on task performance of an interacting group. 
Groups of students first interacted in irif orrnation^sharing 
discussions under varying conditions of noiBe and then responded to 
nn objectiva test over the shared information and to a series of 
sernantic differential scales designed to nieasure their subjective 
responses to noise* Four groups of five subjects each vjere assigned 
to each of three experimental conditions and one control condition. 
Measures v^ere obtained of group task performance and of subjective 
perceptions of noise under conditions that included 50^ 60^ and 70 
dBC levels* Results showed that pc^rformance on information ^sharing 
tasks by small groups was una ::fected by modarate levels of outside 
ncisfa, although there were differences in thie subjects' perceptions 
of the noise, (Author/KN) 
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A preliminary study is reported in which mod^ 
erate levels of noise were introduced to 
interacting groups perforining an information- 
sharing task. Noise conditioris included 50 ^ 
6 0 and 70 dBC levels . Although differences 
in subjective percaptions of the noise were 
found , there were no significant differences 
in task performance aniong the various noise 
groups. 



environment has been manifest^^d in the United States in laws 
such as the Walsh-Healy Act^ the Occupational Safety and 
Health Act of 19 70, and the Aircraft Noise Abatement Act^ which 
were enacted to provide social and legal control of the maximum 
allowable limits of various types of noise in different situ^ 
ations . Such legislation has usually grown out of an awareness 
of the hazards which high intensity noises pose for the indi^ 
vidual person's health (Kupferman 19 70)* 



Prior research on noise has been Gonducted primarily on 



measures of individual subject responses to high intensity lev- 
els of noise* Such research has identified several dimensions 
of noises-including intensity, predictability, and relevance-- 
which produce variable effects on individual STAjacts (see 
Q . Arvidson, et^ al* 1968, Hadri 1968, Johansson 1970, Frith 1967, 
Horman, et al. 1970, Kryter 1966, and Pearson, et al- 1968). 
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Introduction 



The growing concern for the quality of man * s acoiastic 



2 

Much of human activity, however/ ib spunt in in tur- 
action ainong indi viduals , e^specially communicative interaction* 
Attemi^tB at communication amoncj individuals inay occur in the 
prosijncc of high intensity liLivels of noise. But such attempts 
are. usually so frustrating that the participants will either 
discontinue^ their activities or seek a quieter environment, A 
quieter onvironment is ^ however, a relative term. With the 
seeming orun i presenco of modern technological devices, few 
p^opulated areas can be found in which there is no "background" 
of noise produced by soine type of machinery* One of the costs 
of advancement in technology seems to have been deterioration 
in the quality of man's acoustic environment. Additionally, 
human noise has become an increasingly prevalent factor in the 
design of anvironments where humans must interact, A perti-- 
nent question is whether such an environment with only a 
moderate level of intensity of noise produces signifiQant ef^ 
fects on human communicative interaction* 

The "results of prior research can provide. only a par^ 
tial answer to this question. Research on noise effects on 
individuals has indicated that noise may induce stress and 
tension { Abey-Wickrama , et al, 1969, Farr 1967, Minckley 1968) 
and may reduce task performance efficiency (Dornic 1967? Harris 
1968, Harris 1970) * In particular, unpredictable ngise 
(Brookshire 1969) and intermittent noise (Eschenbrenner 1971, 
Plutchik 1968, Warner 1969) have been found to have more ad^ 
verse effects than continuous or predictabla noise. Although 



most research has been aonducted at high intensity levels 
(80 dB and above), Glass ^ Singer, and Friedman (1969) found 
that unpredictable noise at 56 dB resulted in lowered tolc^rance 
for frustration and impaired perf oriTiance efficiGncy. While 
previous rissoarch haH emphasized thB inhibiting or dvB functional 
effocts of noiso on the individual -s mental state or task per- 
formance, th effects of noise on group interaction are still 
not known* 

Wyon (19 70) lias suggested that greater emphasis be 
placed on modorate stress research and has reported prsliminary 
results of a study of noise effects on children working in 
school class groups. While the analysis of nhe behavior of the 
group as a whole has not been completed^ Wyon does report con- 
clusions regarding the effects of random bursts of white noise 
ranging in intensity from 55-78 dF>A. He found that (1) sig- 
nificantly more children in the noise condition appeared to be 
working with an obvious effort; (2) significantly mora wore 
distracted by others and stopped working; and (3) in a self- 
paced numerical inspection task, the children worked more 
slowly but were more accurate, possibly because they were 
repeatedly interrupted in the course of an inspection and had 
to start again. 

Thus, the preliminary results of Wyon's study indicate 
that moiaerate levels of noise may impair task performance and 
that group behavior may be adversely affected by moderate 
,9^,evels of noise. 



The present invfss tigation was designed t o ansv^er a 
central question: what are the effects of moderate levGlK of 
noise on tha task perf ormance of an interacting group? h 
secondary question related to how various lovels of noise af- 
factod Bubjacts' perceptions of the noise. This research in^ 
volved having groups of subjects first interact in information 
sharing discussions under varying conditions of noise, and 
then respond to an objective test over the shared information 
and a series of semantic differential scales (Osgood, Suci, 
and Tannenbaum 19 57, Blosser 19 71) designed to measure sub-^ 
jective responses to noise* 

Noise intensity was varied in a total of three experi- 
mental conditions and one control condition. Four groups of 
five subjects each were assigned to each of the four condition* 
Each group of subjects participated in an information^sharing 
discussion and subsequent testing session* Measures were ob^ 
tained of group task performance and of subjective perceptions 
of noise. 

2 . Method 

Subjects . Subjects for this study consisted of 80 
students enrolled in classes in Speech Communication at the 
'Jniversity of Texas at Austin durinq the fall semester of. 1971. 
An incentive for volunteering for the experimental sessions was 
offered in the form of grade points which were added to the 
-udent's score in his class* 
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Materials . Independent variables : The indGpandent 
variable was level of intensity of nois^ (50 dBC, CO dBC , .uui 
70 dBC) . The basic stimulus noise was racordad on magnGtic 
tape and reproduced through a loudspeaker. The stimulus noise 
level was measured with a General Radio (model 156S--A) general 
purpose sound level nieter, :rhe C weighting network was used 
and the results were eKpressed as sound 1 as, dBC, The C 
wGlghiilng network is a filter with a relatively flat transfer 
function (i*e., it is close to linear). The meter was hand-- 
held at the approxiTTiate level of the subjectf. ' ears in the 
empty discussion room prior to the testing sessions each 
evening. The tape recorder volume control was then a= lusted 
until the desired stimulus noise levels were attainad* The 
volume controls were then marked and used in the evening *s 
subsequent testing sessions. 

Dependent variables: Measures of the effect of the 
noise. on group interaction were obtained on two test instru- 
ments completed by the subjects immediately after the group 
interaction. One of the instruments was a multiple choice test 
on the information shared by the groups. The other consisted 
of semantic differential scales designed to measure subjective 
reactions to environmental noise. 

Task materials consisted of six passages from an 
article on communication in an area unfamiliar to the subjects. 
These materials were read by the subjects during the first 




has© of the experimental session. All of the subjects were 



given a passage containing the introduction to the topic. The 
remaining five passages, however, were distributed so that 
each subject had a different passage. Subjects read the pas- 
sages silently during the first phase of the session. This 
design ensured that the five group members had knowledge in 
cominQn as well as unique individual knowledge about the topic ' 
they were later to discuss and be tested on. 

PrQcedures. After assignment to groups and experimental 
conditions, subjects met for the eKperiment. During the ses- 
sion each group participated according to the following 
schedule • 

(1) Subjects were introduced to one another and instru- 
tions were given by the experimenter. 

(2) Subjects were given written materials and were 
allowed to study these materials for 15 iriinutes . 

(3) The experimenter then collected the written mate^ 
rials and. asked the subjects to move into another room 
where they interacted for 25 minutes in sharing infor- 
mation and preparing for the objective test. During 
the interaction sessions the experimental stimulus was 
introduced by placing a loudspeaker next to the wall 
of the discussion room. The stimulus, which consisted 
of four male voices simultaneously reading different 
passages, was reproduced at the specified levels of 
intensity on an audio tape recorder. The subjects' were 

Er|c ^^"'"'^ "other persons are working on a project in 
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th© nfcxt room. " 

(4) After 2 5 minutes, the exparimentGr re-enlored the 
room and distributed the tmst materia i^. Subjects were? 
allowed 15 minutes to complete the ins cruments . 

(5) Aftei: the subject complated the test, the experi- 
menter explained that the study v;ould not be completed 
until later in the semester and that the experimenter 
would explain the study in a future class meeting. 
Subjects were then dismissed. 

3. Results 



The first question asked in this study was what are the 
effects of moderate levels of noise on the task performance of 
an interacting group.. The task performance of the group was 
determined by calculating the percentage of the total number of 
objective answers only by interaction with other participants 
in his group. The mean percentage for the three noise conditions 
and control group were 68.30 for the 50 dBC condition, 69.20 
for the 60 dBC group, 62,15 for the 70 dBC group, and 66.35 for 
the control group. A one-way analysis of variance (Veldman 1963) 
was performed on these scores to determine the effects of the 
varying intensities of noise on group task performanca. The 
resulting F-ratio was not significant (F^1.09j df=3/76) . 

Second, it was asked how the different noise levels would 
affect subjects' perceptions of the environmental noise. The 
ErJc"^"^^®^^^ ' P®^<=®Pti<5ns of environmental noise were measured by 



their responses to a sories of fifteen semantic differential 
scales developed by BlossGr (1971). These responses wero 
subjected to a multiple discriminant analysiB to d©terniin.j 
which scales could best discriminate among the experiinental 
conditions. Ono hundred percent of the traca was extracted by 
three roots, two. of which were significant (p".05). Root I 
which was significant, accounted for 71.8% of the variance and 
Root II which was also significant accounted for 19.8% of the 
variance. Root III acGounted for 8.4% of the variance but was 
not significant. Loadings of each of the scales are given for 
each root in Table 1. As can be seen in Table 1, the loadings 
for three scales on Root I were greater than .5 (weak-powerful, 
bad-good, and unnoticeable-dis tracting) and two scales had 
loadings greater than .5 on Root II (unpleasant-pleasant and 
unn ticeable-distracting) . Scale 15, unnoticeable-dis tracting 
loaded greater than .5 on both Roota i and II. 

In order to obtain a clearer view of the data, scores 
on each scale were subjected to one way analyses of variance. 
. As shown in Table 1, tests on six scales were significant 
(£<.05) . Subsequently, Duncan's Multiple Range Tests v;ere 
computed for each of the six significant scales (Bruning and 
Kintz 1968) . Significant differences among means on each scale 
are shown in Table 1 (£<.0S, Duncan's New Multiple Range Test). 
The six scales on which significant F-ratios were found in= 
eluded the four scales which loaded above ,5 on Hoots I and II. 
The first of those scales (weak-powerful) discriminated between 
Er|c'^ control and the noise groups' with the environmental noise 
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being seen, as most powerful Ln the 70 dBC condition. 'I'Ium-o 
were no differences in perceived powerfulness of noiso ho- 
tween the 50 dBC and SO dBC conditions. The second scale 
loading highly on Root 1 (bad-good) discrimlnatod between the 
control and experimental groups bat not among the experimental 
groups. The environmental noise in the control condition was 
seen as being better than in any of the noise groups. A third 
scale (unnoticeable-distracting) which loaded higitly on Roots 
I and II discriminated between the control and all of the 
experimtintal groups. Among the noise conditions, the 60 dBC 
condition was perceived as being most distracting while there 
v/as no difference between the 50 and 70 dBC conditions. Finally, 
the other scale having a high loading on Root II (unpleasant- 
pleasant) discriminated between the control condition and the 
60 dBC noise condition, but failed to discriminate among the 
three noise conditions. 

4 . Discus a ion 

The primary question of interest in this study was 
whether moderate levels of noise would affect the performance 
-of a small group engaged in a discussion task. The results 
indicate that performance on an information-sharing task by 
small discussion groups is unaffected by moderate levels of 
noise. These results are in line with those of other researchers 
(Hoffman 1966, Haia 1965, Stater 1968, Sloboda 1968) who have 
found that human subjects are able to adapt readily to moderate 
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IovgIs of noi.Be and thus exparianaa littlo^ if any, dGcri^nienL 
in performanco as a result of thGir expOHuri' lo t^uch noi.bu^. 

Futuro i/OHnarch on rGacti nnt. of i ndi vi ilua Ij-. i nlrf'rnct: \nn 
in small groups should focus on ^^'o type of noisG Btlmulun 
which Is introduced* Following Wyon (1970), the relevance; of 
the noise to both the individualG in the qroiip and task should 
be studiGd- Further, the :^cheduling (i.o., randoiri, intermi ttant , 
and constaiit proson tat j on) oi tlia noiso ahould be varicjd. In 
addition Lhe complexity of the task should bc^ manipulatad. It 
is likely that differential par f ornianca results with respect 
to the noises would be obtained on more complux group tasks. 

Another aspect of this research concerned tho subjects* 
subjectiva reactions to varying noise lovels* It should be 
noted first that on the SGales which were evaluative in nature, 
subjects tended almost uni.varsally to consider any onv' ironmantal 
noise, including the ambient noise in the control condition ? 
negatively. Howevex, within this framework, several scales 
stood out in discriminating the noise groups. For example, 
environmental noises were considered more pov/erful as thc^ noise 
level increased. While' there were no significant differences in 
the perGeived goodness of the noise in the three noise conditions , 
subjects in the control condition rated the environmental noise 
closer to the "good'' end of the scala. Environmental noise in 
the three noise conditions was also rated as more distracting 
than in the control condition* Since the scales which best 
discriminated among the noise conditions were evaluative. 
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additional rpSfBarch should be don© eniplayinq ntimaritic d iff or-- 
ential scales which are more evaluativti than most of those used 
in the prciRent s tudy . The scalos whd.ch failud to di s criminata 
among the nois€3 conditions were highly descriptivo as contrasted 
with the evaluative scales. It is evidcpnt tiiat tiiese scalos 
aro not appropriate for attempting to di f f orc^nti a ta among 
varying nois© levels of the type ainployed in this study. 



ABEY=wrCKRAMA, J,, a'BROOK, M. F, , GATTONr , ?. E. G., HERRIDGE, 

C. F. , 1969, Mental hospital admlBsions and aircraft 
noise. Lan cet, 2, 1275-1277, 

ARVIDSSON , p. , JONSSON, E,, SOREMSEN, S., 196B , (Significance 
of reports about personal annoyance caused by noise.) 
Nord. ilyg. Tld. , XLIX, 14 = 20. 

BLOSSER, D,, 1971, Semantic differential scales for reaction 
to noise. Austin, Tx, : Center for Conmuni cation 
Research. 

BROOKSHIRE, R. H., 1969, Effects of random and response 

contigent noise upon disfluences of normal speakers. 
J. Speecj . and Hearing Research, 12 , 126-134." 

BRUNING, J. L. and KINTZ , B, L., 1968 , Computational Handbook 
of Statistics . (GlenviGw, 111.: Scott, Foresman and 
Co . } . 

DORIC, S., 1967, Effect of a specific noise on visual and 

auditory memory span, Scand . J. Psychol . , 8, 115-160, 

ESCHENDRENNER, A. J., Jr., 1971, Effects of intermittent noise 
on the performance of a complex psychomotor task. 
Human Factors , 13, 59-63. 

PARR, L. E., 1967, Madical consaquences of environmental home 
noises. J. Amer . Med, Assoc. , 202, 171-174. 

FRITH, C. D, , 1967, The interaction of noise and personality 
with critical flicker fusion performance. Br. J. 
Psychol. , 58, 127-131. . — ~ 

GLASS, D. C. , SINGER, J. E., FRIEDMAN, L. N,, 1969, Psychic 
cost of adaptation to an environmental strtassor. J. 
Pers , Soc . Psychol . , 12 , 200-210. 

HARRIS, C. S., 1968, The effects of high intensity noise on 
human performance. In US Air Force Tech. Doc. Rap. 
Amrl-TDR 6 7- 11 9, pp. 1^17. ~" " 



HARRIS 



C. S., 1970, Human performance effects of repeated 
exposure to impulsive acou^tia atimulation, Wright- 
Patterson AFB, Ohio J Aoroapace Medical Research Lab. 



HEDRl, A., 1968, Individuelle RQaktion auf Gerausch. 

(Individual raaction to noise.) Praxis (Bern), 57, 
116B-1169 . " - 

ERIC 



HOFFMAN, J. E., 1966, Effect of noise on intellectual perfor- 
mance as related to personality and social factors in 
upper division high school students. Dissertation 
Abstracts , 2 7 , 1958, — 

nORMANN, H., MAINKA, G., GUMMLICH, H., 1970, Psychische und 

physische Reaktionen auf Gerausch varschiedener suhjek- 
tiver Wertigkeit- Zeitweilige Horachwellenverschiabung 
und Elektromyogranim. (Psychological and physiological 
reactions to noise of different subjective valenco 
ITTS andEMGj.) Psychol . Forschung, 33, 289-309. 

HSIA, H. J., 1968, Effects Of noisa and difficulty level of 

input informatior in auditory, visual, and" audiovisual 
information processing. Percep t, and Mot. Skills, 26 
99-105. ' _ > 



KRYTER, K. D. , 1966, Psychological reactions to aircraft noise. 
Science , 151, 1346-135S. 

JOHANSSON, C. R, , BENGTSSON, D. , BAATH , I., o. CRONA, G. , 1970, 
Skolpresentationens beroende av bullars torning mod 
sarskild hanayn till intelligens och personlif.hets- 
faktorers betydelse for presentationspaverkan I 
effGcts of noise on school performance and the 
action of intelligence and personality with 
effects.) Unpublished report, 
Univeraity of Lund , Sweden . 



o 

inter- 

ase 

Department of Psychology , 



KUPFERMAN, T. R., 1970, Criteria for legislation. In Trans- 

portation N oises i A Symposium on Acceptability" Criteria 
(Edited by J. D, Chalupnik) (Seattle and London : 
University of Washington Press) , pp. 307--315. 



MINCKLEY, B. B. , 196 8 

P 

Research, 17, 247-2S0 



A study of noise anc. its relationship to 
patient discomfort in the recovery rooin. Nursing 



OSGOOD, C. E. , SUCI 



Measurement of Meaning. 
Press) . . ^ 



>I • , TANNENBAUM, P. H . , 1957 , The 



ana- University of Illinois 



PEARSON. R.G. and HART, F. D. , 1968, Studies relating the 

individual characteristics of people with their response 
to noise, In US NASA Bp. Publ . No. SP-189 , pp. 561-572. 

PLUTCHIK, R., 1968, The effect of high intensity intermittent' 
stimuli on human behavior and physiology. Hempatead, 
N. Y.; Hofstra Univ., pp. 1-26.' 



SLATER, 



ERIC 



B. , 



1968, Effects of noise on pupil performance, J. of 
. Psychol . , 59, 239-243. ~ "~- 



SLOBODA, W., 1968, The disturbance effect of white noise on 
human short-term memory during learning, Psychonomic 
Science , 14 , 82-83. " — 

VELDi^tAN, D.- J., 1967 , Fortran Proqraimiing for tlie Bal-iavioral 
Sciences. (New YorkT Holtr Rihehart and wTnstoHTT" 

WARNER, H. D., 1969, Effects of intermittent noise on human 
target detection. Human Factors , 11, 245-250. 

WYON, D. P., 1970, Studies of children under imposed noise and 
heat stress. Ergonomics , 13, 590-612. 



ERIC 



+ 

f+ Hi 
H' H 
Hi H 

J ft 

H' a 

3 CD 

n 

a 

fD 0) 

g 

f!) O 
• Hi 

fD 
EU 

n 



O 
ft 

< 
CD 



fD 

H 

0 
Hi 



S 

rt 









m 


(0 






















H- 




0 




£J 








H 


a 






a) 


Hi 


rr 


Hi 




fD 


ft 


H 




(D 


fD 






ft 






o 




tn 










w 


fD 


Q 


< 


h 


fD 




M 



rt 
m 

!i 
fP 

yi 

Hi 

O 
W 
3 
ft 
H 

a 

Hi 
Hi 

rr 
m 

ft 

fD 



U1 



fD 

ft) 
H 















tfi 




c 




m 


g 


3- 






3- 




0 






0 


0 




3 


0 






0 




0 


h 




fD 




ft 


cn 


ft 


\ 


rt 


ft 


\ 


n 


fi- 




■ft 




ft 


^ 






Q 


\ 






n 


N 


\ 


M 


o 


m 


H 




3 


fD 


fD 


H 


0 




in 


0 




ft 






0 






PJ 


3 




■\ 




M 


>=' 






, H 




M 


<» 
















n 




G/d, 










"'-^^ 
3 
fD 








H" 










n 








m 










fD 






H 












W 






fD 


N 










w 


























Q 










h 



























fD 

n 

fD 

fD 
H 

ft 



O 
fl 
(D 
M 

h 
ft 

3 



a 


c 




c 






d 






3 






i^j 






t3 






M 




\ 


M 








a 




(D 


^-^^ 




U) 


p. 


0 


G> 






3" 




0 


tn 


0 










pj 






h 


Hi 




3 


S 










rt 


N 












Hi 














0 












pj 




3 












H- 








(D 




H 












H- 




P 








P* 












h 




rt 







ERIC 













H 




eg 






rg 












NJ 


00 






Ul 




UT 






Ln 


m 




Ui 


O 


Ln 




Ul 


o 


o 


UI 


PJ 






PJ 


















M 






UJ 


M 




Lg 




KJ 




hJ 












-J 


Ul 


00 
















as 


0^ 




u> 


Ul 


Ul 


Ul 


Ln 










PJ 




















K3 




a 




1^ 


w 




Isj 










Ui 


o 


o 




-J 


Ul 












o 




Ul 


Ln 


O 


O 


Ul 




o 


o 


Ul 


Ul 








P> 












































ISJ 


isj 


u? 










rsj 


ro 


LJ 








































o 


CD 


□3 




-J 


o 


o 


o 




Q 


Ul 


o 


Ul 


m 


Ul 


Ul 




0 
















































Co 


t 




ro 


o 


o 




o 


tsj 


o 








Ul 




Ul 


-J 






CO 


O 














-J 




OH 


Ul 








Ln 


























f 


1 


• 


t 


1 


\ 


• 


■ 


1 

• 




1 


1 


Ul 




M 




UJ 












o 




H 


H 


US 






o 








o 






i 

• 


• 


1 

i 


t 

# 


i 

* 




1 


i 








i 










o 


H 


o 


o 


O 


U) 








H 




O 


a^ 








U3 


GO 


Ul 




1 


i 


* 


1 

• 


1 




1 

• 




1 

i 


1 






H 








M 


O 


o 




H 




to 










its. 












N5 


-J 


o 



Ln 
0) 



o 

Ul 



-J 
Ul 



UJ 



UJ 



O 



CO 

o 



CD 

Ln 
pi 



Ul 
pj 



UJ 

0" 



UJ 



LJ1 



03 



NJ 
Ul 



O 



n 



00 



CO 

1-^ 



Ul 

o 

ft 
to 
ft 



O 

n 



-J 
o 

pi 

n 



n 

3 

ft 

H 



N 







o 


H 








IH 


LO 


H 




H 



H 
0 

a 



o 
PJ 

Qi 

3 

(n 

O 
P 

1^ 

o 
o 

rf 







rn 








\ _ 




t"- 




H] 
Ut 




O 








a 




















i=« 
L' 




L"J 




w 








UJ 












H 




H 








> 


















> 






> 












cn 


H 


H 




cn 





o 

to 
o 

H3 



M 

o 

a 

cn 

s 

[n 



